The SIMSCRIPT 11.5 pro~amming language is described. SIMSCRIPT 11.5 with its integrated graphical interface, SIMGRAPHICS, substantially reduces time and effort in simulation model development. Its
INTRODUCTION SIMSCRIPT
11.5 is a well established, standardized, and widely used language with proven software support. Experience has shown that SIMSCRIPT 11.5 reduces simulation programming time and cost several fold when compared to FORTRAN. It assists the analyst greatly in the formulation and design of simulation models and gives the programmer and anrdyst a common language for describing the model. The benefits of using SIMSCRI~11.5 can be felt at all stages in the development of a model, including:
1.1
Design
The powerful "world-view" consisting of Entities, Attributes, and Sets provides a natural conceptual framework in which to relate real objeets to the model.
Programming
The modern free-form language contains structured programming constructs and all the built-in facilities needed for model development.
Model components can be programmed so as to clearly reflect the organization and logic of the modelled system.
Testing
A well-designed package of program testing facilities is provided.
Tools are available to detect errors in a 223 complex computer program without resorting to memory dumps and other archaic means.
Evolution
The SIMSCRIPT 11.5 program structure allows the model to evolve easily and naturally from simple to detailed formulation as more information becomes available.
Many modifications, such as choices of set disciplines and performance measurements are simply specified in the program preamble in a non-procedural manner. Animation and presentation graphics can even be changed without program modification.
Documentation
The The natural tendency is to model in great detail that part of the system which is well understood and "sweep under thẽ g" or over-simplify those parts which are not understood. The detailed model of the weIl understood parts yields many lines of model code and gives the illusion of great progress, when in fact, a much smaller model of the entire system may actually be of much greater value.
Russell
In general, a model is an abstraction of the real system under study.
It is not necessary or even desirable to include all of the details of the actual system. Deciding which details are essential and which may be omitted for the purposes of the study is perhaps the most difficult task which the modeler faces.
Concept of a World-View
Without its world-view, SIMSCRIPT 11.5 would be just another programming language, albeit a very powerful one. But with its world-view, the modeler is guided in the formulation of a complete specification of the problem.
The The quality and usefulness of this documentation is determined by the model design and the choice of simulation language. SIMSCRIPT 11.5 has been shown to reduce the amount of code required when compared to FORTRAN by at least 75940,a four to one reduction! 2.4 Large model development SIMSCRIPT 11.5 has traditional been the language of choice for very large models. There are no inherent limits to this size of either SIMSCRIPT 11.5 programs or their data structures. The dynamic storage allocation of SIMSCRIPT 11.5 frees the modeler from concerns about the size of data elements and all the error-checking code necessary to enforce array limits. The modularity of the language structure permits large teams of developers to work on independent segments of the model without needing to know all of the details of other elements of the model. animation capabilities have been developed to display moving objects against a static background in order to give further insight into the complex interactions which take place within a system. The preparation of the presentation graphics as well as the icons for animation is accomplished through the use of editors.
The icons are stored with the program but may be modified without having to modify the program or clutter it with non-system related code. SIMLAB also makes it possible to write, maintain, and execute programs which are much larger than the actual memory of a PC can contain. Through its virtuat addressing mechanism, programs which would normally require main frame capacity are being developed on PCs.
THE PC SIMLAB ENVIRONMENT

EXAMPLE CODE
Simulation involves the passage of time in the life of some object.
For example, passengers arrive at an airport, wait for a passenger agent, get a boarding pass and leave. General purpose programming languages, such as Pascal, C and FORTRAN, lack the constructs to make time pass in a simulation. The programmer has to write these constructs before he or she can get on to writing the simulation.
Processes
In general, SIMSCRIPT 11.5's simulation constructs are built around the concept of a process. This is a routine that describes what happens to the object as it moves through time.
For example, here is the SIMSCRIPT.11.5 code that processes a passenger in a terminal.
Process PASSENGER Define ARRIVAL.TIME as a real variable Let ARRIVAL.TIME = time.v Request 1 PASSENGER.AGENT Let WAITING.TIME.
time.v -ARRIVAL.TIME Wait exponential.f(MEAN.SERVICE.TIME, 1) minutes Relinquish 1 PASSENGER.AGENT End "PASSENGER Before getting into the details, a comment about style is in order. SIMSCRIPT 11.5, unlike many other languages, is not case sensitive: ARRIVAL. TIME and arrival. time are the same variable.
While SIMSCRIPT 11.5 will not punish you for failing to capitalize a word, it does require that variables be spelled correctly.
If you misspell a word, you will get a warning message: Local variable used only once. This is part of SIMSCRIPT 11.5's substantial error checking capability.
As a matter of style all SIMSCRIPT 11.5 words are shown as capitals and lower case; user defined words are all capitals.
This way the substance of the model is apparent as you scan the code. The two apostrophes at the end of the process routine are the beginning of a comment.
The first statement declares ARRIVAL. TIME to be a local, real variable. It then files the PASSENGER. GENERATOR in the event set, gets the next process notice and starts exeeuting it. When the PASSENGER. GENERATOR is first in the event set, the timing routine returns to the statement after the Wait statement, loops, creates the next passenger and goes back to the event set.
Running the Simulation
All that remains is to start the simulation and build some 1/0 structure to support the model. As in any fullfeatured language, SIMSCRIPT 11.5 supports formatted input and output of text. It is sold on a free-trial basis. A special university program is supported by CACI in which SIMSCRIPT 11.5 is supplied to educational institutions for the cost of distribution.
TRAINING
Week-long training courses are given by CACI on a regular basis. These courses are held in their training facilities in La Jolla and Washington, D. C., as well as at other locations throughout the world.
The same course is available for on-site training from Russell Software Technology.
